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A 38-year-old Caucasian male was admitted for onset of
ascites. An abdominal computed tomography scan showed
multiple hypodense lesions in the liver (Figure 1). An
uncomplicated paracentesis was carried out on the second
hospital day. The serum-ascites albumin gradient of 1.5 g/dl
was suggestive of portal hypertension. A week later, a renal
consultation was requested for oliguria, acute kidney injury
(AKI), and black urine, which the patient had noted first in
the 2 weeks before admission. There had been no episodes of
hypotension, no exposure to nephrotoxic agents, and no
evidence of sepsis to explain the AKI.
On examination, he was cachectic with diffuse slate-gray
discoloration of his skin and mucous membranes. He was
normotensive, afebrile, with anasarca and hepatosplenome-
galy. His laboratory findings were as follows: sodium
132mmol/l, potassium 5.4mmol/l, chloride 102mmol/l,
CO2 19mmol/l, blood urea nitrogen 60mmol/l, creatinine
251 mmol/l, albumin 27 g/l, aspartate aminotransferase 73U/l,
alkaline phosphatase 192U/l, normal bilirubin, protime of
19.3, and an international normalized ratio of 1.6. Ultrasono-
graphy showed normal- appearing kidneys. His urine app-
eared black without clumps of tissue or blood clots (Figure 2).
Urine dipstick could not be read because of an interfering
substance. The spot urine sodium waso10mmol/l. A trial of
3 l of intravenous isotonic saline over the next 24 h failed to
increase urine output or improve his renal function.
What is the cause of the black urine?
What is the etiology of the AKI?
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Figure 1 | The liver is diffusely abnormal, showing multiple
hypodense lesions. There is ascites present within the
peritoneum. Figure 2 |Gross specimen showing black urine.
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The Diagnosis | Melanuria from metastatic malignant
melanoma and acute kidney injury
likely caused by hepatorenal syndrome
The urine microscopic exam showed tubular cells with brown
pigment intra- and extracellularly (Figure 3). The immuno-
cytochemical stain of the urine showed no malignant
melanocytes. Fontana stain was positive, indicating that the
black urine was indeed caused by melanin pigment and not
by malignant melanoma cells being exfoliated in the urine.
The patient also had diffuse melanosis, causing the slate gray
skin appearance. This is a rare complication of metastatic
malignant melanoma, which had been diagnosed in our
patient a year earlier. Other causes of dark urine, including
gross hematuria, alkaptonuria, porphyria, and rhabdomyo-
lysis, were ruled out. In spite of his metastatic liver lesions, he
did not have biliary obstruction, which can cause dark urine
from excretion of conjugated bilirubin. The patient needed
emergent renal replacement therapy due to worsening
hyperkalemia, but the family opted for palliative care, and
the patient expired the next day.
Melanuria is present in approximately 15% of cases with
metastatic disease.1 It is caused by the excretion of a
chromogen (5:6 dihydroxy-indole) in the urine, which is an
intermediate product of the production of melanin from
tyrosine.2,3 It is hypothesized that larger pigment emboli are
deposited within the glomeruli, allowing larger melanin
granules to pass through the damaged filtration barrier and
making the urine dark on voiding.1 Histopathologic evidence
of glomerular pigment emboli was present in a case report,
but renal function remained normal in that patient.1
A single case of AKI caused by melanin accumulation within
the tubular lumen, tubular cells, and endothelial cells of the
vessels and glomeruli has been reported.4 Our patient also had
urinary findings suggestive of acute tubular necrosis, but brown
pigmented tubular casts can also be seen in patients with
melanuria alone. The cause of his AKI was most likely a
hepatorenal-like syndrome, suggested by the absence of
protein, red and white cells in the urine, low urine sodium,
and no improvement of renal function with volume expansion.
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Figure 3 |Microscopic exam of the urine showing
melanin pigment in tubular cells.
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